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Height estimation for high-rise buildings from TerraSAR-X interferometric images
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Abstract : In the previous study, two methods were proposed to estimate the heights of low- and high-rise buildings, respectively.

The proposed methods were tested on two TerraSAR-X (TSX) images and obtained reasonable results. In this study, the height

estimation for high-rise buildings was improved by combining two methods using both the amplitude and phase information. The

method was applied to two TSX InSAR pairs of Tokyo taken by different incident angles. The relationship between the accuracy

and incident angles was discussed by comparing the results from the two pairs.
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Fig.1 Optical image (a) and the street photo (b) of four target
buildings in Tsukishima, which are cited from Google Earth.

Table 1. The acquisition conditions of the four TSX images
used in this study.

Date 2008 2010
02/14  03/07 | 02/03  02/14
Incident angle[°] 422 25.7
Heading angle [°] 189.6 190.6
Slant range resolution (RxA) [m)] 0.91x0.87 0.91x0.86

Baseline distance [m] 151.1 86.0

One cycle height [m)] 463 44.0
Phase gradient [rad/pixel] 0.17 0.14

One cycle length [pixel] 38 H
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(b) Backscattering intensity
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Fig.2 Interferogram obtained by the InSAR analysis (a); the
backscattering coefficient images (¢°) calculated from the
amplitude images (b) and the phase images (b), with the
building footprints. (left: 2008; right: 2010)
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(a) 2008 (b) 2010
Fig.3 Extracted potential layover areas using only the phase
information, with the estimated layover length.

(a) 2008
Fig.4 Extracted potential layover areas using only the
backscattering intensity images, with the estimated layover
length using the improved method.

(b) 2010

Table 2. Comparison of the estimated results and the reference
heights from the DSM [m].

a b c d RSME
DSM 17055 135.18  117.85 1096
phase 2008 | 12546 13776 8241 10701
2010 | 2220 11201 11615 8181 | 20.72
Phase 2008 | 12546 13776 11685 107.01
imgg‘;ity 2010 | 2222 14039 12322 1111 | 3.48
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